Let δ = 0 or 1, and let AUG(2ν + δ, F q ) be the (2ν + δ)-dimensional affine-unitary space over a finite field F q . Define a graph Γ whose vertex-set is the set of all maximal totally isotropic flats of AUG(2ν + δ, F q ), and in which F 1 , F 2 are adjacent if and We also show that any maximal clique in Γ can be changed under the group AU 2ν+δ (F q ) into the maximal clique Ω 1 with size q(q 1/2 + 1), the maximal clique Ω 3 with size q ν+δ (δ = 0 or 1), or the maximal clique Ω 2 with size q 3/2 + 1 (δ = 1), and compute the number of maximal cliques containing a fixed vertex in Γ , and the total number of maximal cliques in Γ .
Introduction
In this section we shall first introduce the concepts of maximal totally isotropic flats in affineunitary space, and then introduce our main results. We follow the notations and terminologies in [5] [6] [7] .
Let F q be a finite field with q elements, where q = q 2 0 and q 0 is a prime power. F q has an involutive automorphism a →ā = a q 0 , whose fixed field is F q 0 . Let δ = 0 or 1, and let F (2ν+δ) q be the (2ν + δ)-dimensional row vector space over F q . Suppose that P is a subspace of F (2ν+δ) q . We use the same letter P to denote the subspace as well its representation which is formed by a basis of P as rows. The set of matrices of the form
, forms a group under matrix multiplication, which is denoted by AU 2ν+δ (F q ) and called the affine-unitary group of degree 2ν + δ over F q . Define the action of AU 2ν+δ (F q ) on AUG(2ν + δ, F q ) as follows:
The above action induces an action on the set of flats of AUG(2ν + δ, F q ), i.e., a flat P + x is carried
Let m 1 , m 2 be two integers. Then the Gaussian coefficient is 
In [3] , we studied the graphs induced by maximal totally isotropic flats of affine-symplectic spaces. In this paper, we obtain following results. 
.
be the set of all maximal totally isotropic flats containing x of AUG(2ν + δ, F q ). Let Γ be a subgraph of Γ induced by M(x). Then Γ is isomorphic to the Dual polar graphs [1] and [2] ).
Proof of main results
We begin with some useful results which are needed in the proof of the above theorems. [4] and [5] .) Let , and
Proposition 2.1. (See
For 0 i ν, let P 0 denote a maximal totally isotropic subspace of F (2ν+δ) q . By [5] , U 2ν+δ (F q ) acts transitively on the set of subspaces of same type and e 1 , e 2 , . . . , e ν is a maximal totally isotropic subspace. So, we may assume that P 0 = e 1 , e 2 , . . . , e ν . Let M(i, P 0 ; 2ν + δ) denote the set of all maximal totally isotropic subspaces Q of F 
M(i,
which fixes the subspace P 0 and carries Q 0 into Q 0 , where
has a matrix representation of the form
where both A 2 and
We claim that rank 
Since the matrix representation of Q as the form (1) 
simultaneously. . We distinguish the following two cases:
Choose the matrix representation of the subspaces V , W and U + W as follows:
where both V 1 and 
Then the element
carries two flats in (6) into that listed in (3). 
Clearly,
carries F 1 and F 2 into that listed in (4), respectively.
. . , e ν and λ −1 (y − x)T = e 2ν+1 . Clearly,
carries F 1 and F 2 into that listed in (5), respectively. 2
Proof. Since T is nonsingular, σ T is a bijection. For any 
Conversely, the proof is similar to that of case 1, and will be omitted. 2
Proof of Theorem 1.3. Let F be any vertex of Γ . Since the group AU 2ν+δ (F q ) acts transitively on the set of all vertices of Γ , we can assume that F = e 1 , . . . , e ν .
We distinguish the following two cases: 
In particular, Γ is a regular graph with valency (q ν+δ − 1) 
, we have V = F 1 and x / ∈ F 1 , or V = F 1 and x ∈ F 1 + V by Proposition 2.1. We distinguish the following two cases:
Case 1. V = F 1 and x / ∈ F 1 . Then F = F 2 and x ∈ V + F 2 by Proposition 2.1. So F = V + ae ν+1 = e 1 , . . . , e ν + ae ν+1 , where 0 = a ∈ F q . Case 2. V = F 1 and x ∈ F 1 + V . Then dim(F 1 + V ) = ν + 1. We further distinguish the following two cases:
So V has a matrix representation of the form
where
contradiction. If C = 0, then we can suppose that C = 1. So the number subspaces as form (7) } is the only maximal clique with size q v+δ and containing F . For δ = 1 and a given (ν − 1)-flat, denoted by F * , contained in F , from the proof of Theorem 1.4, we know that {F | F is a maximal isotropic flat and F * ⊆ F } is the only maximal clique with size q 3/2 + 1 and containing F . Clearly, the number of (ν − 1)-flats contained in F is equal to q(q ν − 1)/(q − 1).
Hence there are precisely q δ (q ν − 1)/(q − 1) + δq(q ν − 1)/(q − 1) + 1 maximal cliques containing F in Γ .
In order to compute the number of maximal cliques in Γ , we define M to be a binary matrix with row-indexed (resp. column-indexed) by V (Γ ) (resp. maximal cliques with size q(q 1/2 + 1)), whose 
